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What we want to do with ARPES

Case study - a 2D metal-insulator
transition: Tas,




Layered TM dichalcogenides:
quasi-2D metals
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CDW + correlations — MI transition
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1 T-TaS, - CDW manifolds and Mott gap

ARPES intensity map
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Spectral weight distribution follows
“main” band




1 T-TaS, : the Mott transition

Hubbard subbands
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DMFT calculation for the
1/2-filled Hubbard model
(A. Georges & coworkers)
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insulator

| TaS,

TaSe, T T TCT

Only surface transition in TaSe, !




Surface and bulk are often quite
different

CeRu,Si,
T~22 K
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Non-Fermi liquid ARPES lineshapes
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Is this a truly intrinsic feature ?



The european reference: ID8 at ESRF

Band mapping with soft x-rays
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Data: O. Tjernberg, C. Dallera, N.B. Brookes
Open questions: technical, vertical transitions, phonons...
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The ADRESS beamline:

Range: 400 - 1'500 eV
(E/AE) ~ 30'000
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Bulk sensitivity:

“gently” Y y x Verwey transition
sputtered
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Message :
PES at ~ 1 keV somewhat bulk sensitive



How can we probe deeper ?

1. Use photons




RXES: ‘Resonant Raman’ with x-rays
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‘d-d’ excitations in the cuprates

edge (2p — 3d; hN = 930 eV)
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Our reference: AXES @ ESRF
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First experiment at the ESRF
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Pushing the resolution

Present (ESRF)
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How can we probe deeper ?

2. PES with harder x-rays




Real bulk sensitivity with hard x-rays
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The european ume “hoto-emission
(VOLPE) project

Si (444) Si (111)

channel-cut post-mono
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spectrometer




Main features of VOLPE

high RR electrostatic lens (Rome) Low-noise detector (Trieste)
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VOLPE: first results

Only 1 (bulk) component
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How can we probe deeper ?

3. (Hard) x-ray emission




Valence transition in YbInCu,

v=2.83 = 2.96; T.=42K
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Valence transition in YbInCu,

v=2.83 > 2.96; T.=42K
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YbAgCu,: Kondo scaling revealed
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High-pressure studies with hard X-rays:
“high-resolution” XAS in YbAI,
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